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NASA Estimating Process

1.

2.
3.
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11.
12.
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Receive Customer Request &
Understand the Project

Prepare or Obtain WBS

Obtain/Participate in the Development
of the Project Technical Description

Develop GR&ASs

Select Cost Estimating Methodology
Select/Construct Cost Model

Gather & Normalize Data

Develop Point Estimate

Develop Reserves from Cost
Ranges/Cost Risk Assessments

Document the Cost Estimate
Present/Brief Results

Update Cost Estimates on a Regular
Basis

Introduction

SCEA Estimating Process

1.
2.

Develop WBS

Develop a Program/System
Baseline

Collect Data
Analyze Data

Develop Cost Estimating
Methodologies

Calculate & Validate Cost Estimate

Generate Required Reporting
Outputs

The issue of inheritance isn’t

addressed for analysts.

_— o o o EEge T O o D e S O e T T R S .

_____ s e ) e i i B B o
. Problem General WBS Primary Primary A Estimating lusi N
Statement > Approach _> Structure  » Inputs ‘> Outputs # Methodology Z _CTCiSKf _'/

N\

Copyright © Tecolote Research, Inc. January 2009 3



Problem

e You just inherited an ACE
cost model from the
original developer and you
will be responsible for its
operation and refinement,
however you have no idea
how it works.

B Solution M
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e Decompose the model

GO LUCI( W i

step-by-step through a : - |
sound decomposition @|
: <) i

=

process.
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ldentify WBS Structure
Identify Key Inputs

WBS

ldentify Key Outputs Development

Understand Modeling
Methodologies

Methodology
Discovery

Working the
estimating process in
reverse order! output

Identification
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Not all WBSs are
obvious to the analyst.

Some WBSs are
wrapped and re-
wrapped throughout a
cost model (e.qg. tiered
correlation).

Often the WBS is the
product of many
different iterations
yielding a lack of
organization.
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m ACEIT comes with
pre-packaged project
WBSs for major DoD
programs.

m If the existing WBS is
disorganized, ACE’s
WBS expansion tool
can help.

General
Approach

Problem

Introduction Statement

New Session

— Program

Mame: |h-1_|,| Frogram

Baze Year 2009 _I

I nitz: IK vI Currency: |$ vl
Firzt vear: |2|:||:|E| _l? Laszt Year |2|:|'|E| _l?
b awirnurn Fows: |2|:”:I _I?

Default Caze: |F'|:|int Eztimate

k.
Cancel
Diefaul...

Help

ddil

—WEBS/CES Initialization
& Use system WES/CES indenture struchure(z]

™ Uze a zezsion template Brawse,, . |

— WBS/CES Selection

[0 AIRCRAFT SYSTEM

FT)
A & srmvces s D
ETRONICS)

O &RMY CES [GEMERIC)

| N 1N O e et i AT At et | il
‘ | ;I_I
o | £ Show Sustem ) Shiow Euston

[0 AIRCRAFT S¥STEM WES [ESH] :| [VEfititict.. |
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E) AcE7.1a-[Session1 - Ws/CES (8Y20095K)] Eﬁ WBS Ex pansion Tool _[Ofx

‘il File Edit View Documentation Calc  Cases Reports Tools  Window Help — & X Jfl File Edit Wiew Documentation Calc Cases Repo Tools Window Help — &9 X
NESHR SR % REB S 9= v -B VS HS SR &RB S 9™ k -E
| wesices -EmAe-sa- 24 0iaCa s BB § wes/ces ~REALeh- 24 PESR e B:AE
17 - fi ;@ > DEVELOPMENT 17 - ) ,_'@ o DEVELOPMENT s
WIEENEED JEEEITIT NErES&r mifnjtljt-::n eSS Mumber N?J?n;:}::n

14 *My Program Estimate 14 |*My Program Estimate

15 15

16 | ARMY CES (AIS) 16  ARMY CES (AIS)

17 | DEVELOPMENT 1.0 —— 17 | DEVELOPMENT 1.0 =

18 PRODUCTION 2.0 1 18 DEVELOPMENT ENGR 1.01

19 OPERATIONS & SUPPORT (0&S) 30 1 PRODUC ENG & PLANNING (PEP) 1.02

20 20 TOOLING 1.03

21 *INPUT VARIABLES 21 PROTOTYPING 1.04

22 22] DOCUMENTATION/DATA 1.05

23 TEST AND EVALUATION 1.06

24 SYSTEM/PROJECT MGMT 1.07

25 DEVELOPMENTAL THG 1.08

26 FACILITIES 1.09

27 SOFTWARE DEVELOPMENT 1.10

28 HARDWARE DEVELOFMENT 1.20

29 DEVELOPMENTAL LOG SPT 1.30

30 OTHER DEVELOPMENT COSTS 140

k) PRODUCTION 2.0

32 OPERATIONS & SUPPORT (0&S) 30

33

34 34 CINPUT VARIABLES

35 35

36 36

a7 = a7 -
1] | Ll_‘ 1] | LIJ
Ready [num [ Expand the current WBS/CES item into lower lavel it [ [

Probl General WER T TPrimary | Primary N Estmaing N eonoiaon
, roblem enera rimary nmary N\ Estimating N\ cgncusion
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m The inputs drive the
estimate.

® When the inputs are
clearly diagrammed,
the estimate’s structure
and methodology begin
to have focus.

®m Input discovery and
definition also reveals
key assumptions.

WBS
Structure

Primary
Inputs

General
Approach

Problem

Introduction T
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B The Traceback
Navigator is a key
development tool in
ACE.

m Similar to Excel’s
precedent diagramming
function.

m Easier to use with
easier access to input
variables backwards
and forwards.

General WBS
Approach Structure

Problem

Introduction Statement

27-Jan-2009

a ACE7.1a- [XYZ CES Missile Estimate aceit - Methodology [BY20095M]]

ﬁ File Edit View Docugfentation Cale Cases Reports Tools Window Help = &3 X
) 5 O SQlh 2B S [ Ze Sk | g e B
ﬂf.'r@m SR Py E=h0 A BAadF
19 [#zceback Navigatar[ATR VEHICLE (HARDWARE)
WBS/CES Description Approp | UniquelD | POt =
16  XYZ CES (MISSILE) $322.945*
17 RDT&E FUNDED ELEMENTS RDTEA RDTES $106.031 *
18 DEVELOPMEMNT ENGINEERING ROTEA ROTEDES 38438
19 | AIR VEHICLE (HARDWARE) ROTEA $19.926 *
20 AIR VEHICLE (SOFTWARE) ROTEA ROAWVSWS 18511 *
21 PROTOTYPE MANUFACTURING | RDTEA ROTEPME §15.043 ¢
22 PROCESSOR ROTEA 52183
23 AMPLIFIERS ROTEA 510101
24 COTS ANTENMA RDTEA $2759*
25 SYSTEMS ENGINEERING/MGMT | RDTEA RDTESEFMS $32337°
26 CONTRACTOR ROTEA RDTEPMAS F20215¢
27 GOVERNMEMNT ROTEA RDTESEPMGSE 12122
28 SYSTEMS TEST AND EVAL ROTEA ROTESTES $11.099 "
29 CONTRACTOR ROTEA RDTESTEMAS 52256
30 GOVERNMEMNT ROTEA  RODTESTEGS $8.842°
N TRAIMNING ROTEA ROTETNGS 50000
32 OTHER RDT&E ROTEA RDTEO$ 59114
33 RODT&E FEE ROTEA ROFEES $9.114
34
35 PROCUREMENT FUNDED ELEMENT MIPA PROCS $158.350 *
36 RECURRING PRODUCTION MIPA PROCRPS $ 95452
a7 MANUFACTURING MIFA  PROCMANS 87345
38 PROCESSOR MIFPA OCMANPRCSS $10.080 *
39 AMPLIFIERS MIPARCOCMANAMPS $57.559 %5
O o[
Cizlog to navigate your session using variable names and dependencies ,—,_,ml_ o

Primary
Inputs

Primary
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u Traceback Navigator [XYZ CES Missile Estimats) X ) AcE7.1a- [X¥Z CES Missile Estimate.aceit - Methodology (BY20095M]]
E File Edit View Documentation Cale Cases Reports Tools Window Help = &3 X

Row:  [19: AIR VEHICLE [HARDWARE] =] PErE T Y T Iy I -B
Case: IF'Dint E stimate ﬂ @ A B G ﬁ (0 B E P =S 8] A

19 = [Traceback Navigatar|AIR VEHICLE (HARDVARE)
: | @ | @ | [EfEan Histary | Help | WBS/CES Description Approp Unigue ID EP_oint »
stimate

E quatiaris: 16 XYZ CES (MISSILE) $322.945°

D | Eauation = 17 RDT&E TS RDTEA RDTES ~ $106.031*
" 18 DEVELOPMENT ENGINEER] RDTEA  RDTEDES  §38433 —

SaDae ;E;?zigng DEVENGH\WLAS | AIR VEHICLE (HARDWARE) DTEA $19.926 *

= 20 AR VEHICLE (SOFTVY, ROTEA  RDAVSWS  §18.511°
aFinishD ate 30SEP20T3 21 PROTOTYPE MANUFACTURING | ROTEA  RDTEPMS  §15.043°
= 22 PROCESSOR RDTEA 52183

_Iﬂ 23 AMPLIFIERS RDTEA $10.101 *

1 4 2 COTS ANTENNA RDTEA 52769
Predecessors: 25 SYSTEMS ENGINEERING/MGMT | ROTEA RDTESEPMS ~ §32337°
I 26 CONTRACTOR ROTEA RDTEPMAS  §20215°
T Dascription IC+ 27 GOVERNMENT RDTEA RDTESEPMGS ~ §12.122°

F<_ 28 SYSTEMS TEST AND EVAL ROTEA RDTESTES  §11.099°

106 DEYELOPMEMNT ENGIMEERIMG HAR DEVEMGHWLR: 29 CONTRACTOR RDTEA RDTESTEMAS 52956+

30 GOVERNMENT ROTEA RDTESTEGS  58842°

31 TRAINING ROTEA  RDTETNGS  §0.000°

= 32 OTHER RDT&E RDTEA RDTEOS ~ $9.114°

| _>|J 3 RDT&E FEE RDTEA RDFEES|  $9.114°

34

35 PROCUREMENT FUNDED ELEMENT{ MIPA PROCS  § 158.350 *

36 RECURRING PRODUCTION MIPA  PROCRPS ~ $95452°

. 37 MANUFACTURING MPA PROCMANS  §87.345°

Inputs can be insta ntly 38 PROCESSOR MIPAOCMANPRCSS  §10.080 *
39 AMPLIFIERS MIPAROCMANAMPS ~ § 567.659 %
accessed for proper K o]
Cizlog to navigate your session using variable names and dependencies ,—,_,ml_ o

diagramming.
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Approach
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Proper diagramming of
outputs reveal
estimate’s original
purpose.

Understanding key
outputs reveal
estimate’s capabilities
for answering what-if
drills.

Output discovery may
reveal that further
model development is
needed.

Problem

WBS
Structure

General

Introduction Approach

Statement

A Traceback Navigator
ﬁ File Edit View Docurgfntation Calc Cases Reports Tools Window Help - & X
B e R A "*ﬁ?i/e! aria -B
ﬁ. LR PP EFE LB BAaE R
[#sceback Navigator|AIR VEHICLE (HARDWARE)
WBS/CES Description Approp Unigue ID EsFt)i?rllr:te »
16  XYZ CES (MISSILE) $322.945*
17 RDT&E FUNDED ELEMENTS RDTEA RDTES $106.031 *
18 DEVELOPMENT ENGINEERING ROTEA ROTEDES 38438
19 | AIR. VEHICLE (HARDWARE) ROTEA $19.926 *
20 AIR VEHICLE (SOFTWARE) ROTEA ROAWVSWS $18.511*
21 PROTOTYPE MANUFACTURING | RDTEA ROTEPME §15.043 ¢
22 PROCESSOR ROTEA $2183°
23 AMPLIFIERS ROTEA $10.101*
24 COTS ANTENMA RDTEA $2759*
25 SYSTEMS ENGINEERING/MGMT | RDTEA RDTESEFMS $32337*
26 CONTRACTOR ROTEA RDTEPMAS $20215*
27 GOVERNMEMNT ROTEA RDTESEPMGSE $12122*
28 SYSTEMS TEST AND EVAL ROTEA ROTESTES $11.099 "
29 CONTRACTOR ROTEA RDTESTEMAS $2.256*
30 GOVERNMEMNT ROTEA  RODTESTEGS $8.842°
N TRAINING ROTEA ROTETNGS 5 0.000"
32 OTHER RDT&E ROTEA RDTEO$ $9.114*
33 RODT&E FEE ROTEA ROFEES $9.114
34
35 PROCUREMENT FUNDED ELEMENT MIPA PROCS $ 158.350 *
36 RECURRING PRODUCTION MIPA PROCRPS $ 95452
a7 MANUFACTURING MIFA  PROCMANS $87.345"
38 PROCESSOR MIFPA OCMANPRCSS $10.080 *
39 AMPLIFIERS MIPARCOCMANAMPS $57.559 %5
q o
Cizlog to navigate your session using variable names and dependencies ,—,_,ml_ o
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Estimating
Methodology Z
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Outputs
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u Traceback Mavigator [XYZ CES Missile Estimate) | x| [ Ace7.1a- [x¥Z CE5 Missile Estimate.aceit - Methodology (BY20035M]]
E File Edit View Documentation Cale Cases Reports Tools Window Help = &3 X
Row: |13 AIR VEHICLE (HARDWARE] =l BT LI I ET CIER I T B
Case: Ip,:,im E shimate j P A R ﬂ i E ] P ® =S A
19 - [Traceback Navigstor|AIR VEHICLE (HARDWARE)
il ] | i3] | [EleanHistan | Help | . . Point -
WBS/CES Description Approp Unigque 1D .
E quations: Estimate
, 16  XYZ CES (MISSILE) $322.945°
ID | Equation = 177 RDTSEFU ENTS RDTEA RDTES ~ $ 106.031*
DEVEMGHWERM * DEVENGHWLRE '
18 EVELOPMENT ENGINEE RDTEA ROTEDES|  $38433*—
aStartDate O10CT 2005 o | AIR VEHICLE (HARDWARE) || JROTEA $19.926 *
aFinishDate 305EF2013 20 AIR VEHICLE (SOFTWA RDTEA RDAVSWS  §18.511*
— 21 PROTO FACTURING | RDTEA ROTEPME $15.043*
_ﬁ‘ 22 PROCESSOR RDTEA 52183 "
N 4 23 AMPLIFIERS RDTEA $10.101 *
Predecessors: 24 COTS ANTENMNA ROTEA 52759
= S —— e 25 SYSTEMS ENGINEERING/MGMT | RDTEA RDTESEPMS|  §32.337°
— 26 CONTRACTOR RDTEA  RDTEPMAS  $20.215°
27 GOVERNMENT RDTEA RDTESEFMGS ~ §12.122°*
28 SYSTEMS TEST AND EVAL RDTEA  RDTESTES  §11.099°
29 CONTRACTOR RDTEA| RDTESTEMAS 52256 "
— 30 GOVERNMENT RDTEA RDTESTEGS 58.842°
: . s 31 TRAINING RDTEA  RDTETNGS 50000
32 OTHER RDT&E RDTEA RDTEOS 59114 °
Successors: 33 RDT&E FEE RDTEA RDFEES 59114 "
; D ezcription Tatal For | = 34
8 DEVELOPMENT ENGINEERING 38438 Sumof o |.<_ 35 | PROCUREMENT FUNDED ELEMENT; MIPA PROCS [ESCEE A
36 RECURRING PRODUCTION MPA ~ PROCRPS  §95452°
37 MANUFACTURING MPA PROCMANS  §87.345
38 PROCESSOR MIPA OCMANPRCSS  $10.080 *
- 39 AMPLIFIERS MIPAROCMANAMPS FETE59
: O o
—'Hé Cizlog to navigate your session using variable names and dependencies ,—,_,ml_ o
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Easily the most difficult

portion of model .

diagramming.

Relies heavily on A

documentation and . .
,

the best way to handle

this when there is no A

prior analyst’s
documentation. ||

availability.
Performing a trace is

Problem General WBS Primary Primary Estimating
Statement Approach Structure Inputs Outputs Method

Introduction
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m Don’t contribute to the confusion — stick to
the estimating process!

e Insert yourself into the necessary step of the cost
estimating process and follow it

> (Life iIs much easier for those that follow you)

B doc-u-ment
e verb (used with object)

1. to furnish with documents.

2. to furnish with references, citations, etc., in support of
statements made: a carefully documented biography.

3. to support by documentary evidence: to document a case.

Problem
Statement

General WBS Primary Primary Estimating

lusi
Approach Structure Inputs Outputs Methodology Conclusion

Introduction
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